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A unique solar thermal chamber has been designed and fabricated to produce the maximum concentration of solar energy
and higher temperature possible. Its primary purpose was for solar plasma propulsion experiments and related material
specimen testing above 3000 K. The design not only maximized solar concentration, but also, minimized infrared heat
loss. This paper provides the underlying theory and operation of the chamber and initial optical correlation to the actual
fabricated hardware. The chamber is placed at the focal point of an existing primary concentrator with a 2.74 m (9 ft)
focal length. A quartz lens focuses a small sun image at the inlet hole of the mirrored cavity. The lens focuses two image
planes at prescribed positions; the sun at the cavity's entrance hole and the primary concentrator at the junction plane of
two surfaces that form the cavity chamber. The back half is an ellipsoid reflector that produces a 1.27 cm diameter final
sun image. The image is “suspended in space,” 7.1 cm away from the nearest cavity surface, to minimize thermal and
contaminate damage to the mirror surfaces. A hemisphere mirror makes up the front chamber and has its center of
curvature at the target image, where rays leaving the target are reflected back upon themselves, minimizing radiation
losses.
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